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FORWARD

The sea-surface isotherm charts in this publication came from the fol!owing sources:

I. U.S. Navy Marine Climatic Atlas of the World

a. Vol I: North Atlantic Ocean (NAVAIR 50-IC-528) (Revised 1974)

b. Vol II: North Pacific Ocean (NAVAIR 50-IC-529) (Revised 1977)

c. Vol III: Indian Ocean (NAVAIR 50-IC-530) (Revised 1976)

d. Vol IV: South Atlantic Ocean (NAVAIR 0-lC-531) (Revised 1978)

e. Vol V: South Pacific Oceanl (NAVAIR 50-IC-532) (Revised 1979)

I1. Summary of Synoptic Meteorological Observations for Great Lakes Area (National

Climatic Center), January 1975

III. Utah State University Climatology Department

IV. United States Air Force Environmental Technical Applications Center (MAC)

These charts are grouped into the following geographical sections:

I. North Atlantic Ocean

II. North Pacific Ocean

III. Indian Ocean

IV. South Atlantic Ocean

V. South Pacific Ocean

VI. Great Lakes and Great Salt Lake

VII. Canadian Lakes and Bays

Each geographical 3ection consists of 12 monthly sets of temperature charts. Each monthly
set contains 3 charts, except for the Canadian Lakes and Bays section. The first chart of
each month Is the maximum temperature chart. The maximum temperature is that value in
which I percent of the temperatures recorded for that location were greater than the given
value. The second chart is the mean temperature chart. The last chart is the minimum
temperature chart. Its value is that value in which I percent of the temperatures recorded
for that location were less than the given value. For the Canadian Lakes and Bays section,
only mean temperature charts are provided.
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INTRODUCTION

This technical note was prepared with all the data currently available to AWS. The majority
of the data (that for the oceans) came from the five Navy publications listec ir the forward.
Th, USAF Environmental Technical Applications Center, through varion. :ource., rbtained
the rest of the data in this publication. We were unable to obtain aata on ncn-North
American lakes, such as the Caspian Sea and the Aral Sea, USSR. Data on Lake Victoria,
Africa, was available, but the temperature of the lake will always be high enough not to
present any hazard due to its equatorial location.

OCEANIC CHARTS
4

Sea-surface temperature is recorded with a fairly high frequency in marine observa-
tions. The various methods of recording (bucket versus Intake, etc.) have been combined for
these charts. In data sparse regions, satellite data were used for guidance. In addition, all 2
data associated with oceanographic hydrocast and bathythermograph samples (expendable
and otherwise) were Included. The various methods of recording, however, tend to decrease
the reliability of the individual values. Gradients and relative values are considered to be
reliable.

The 1% and 99% Isopleths give estimates of the extremes that may be encountered at
any location. Use the extreme values, especially the minimum values, In all your sea-
surface temperature determinations - the actual temperature can be anywhere between the
extremes. In rare occasions, the actual values could exceed the extremes. These Isopleth
analyses of the sea-surface temperatures are based on all available data subjectively
adjusted where bias was evident. ::I

LAKES AND HUDSON BAY CHARTS 4-

Some of the lakes are small enough to have only one temperature for the entire lake
(that is, no isopleths). The Great Lakes and Hudson Bay, however, are large enough to
contain isopleths, even though the gradients could be small. The Isopleths for these bodies
of water were subjectively determined and Interpolated from various data sources.

An important fact to remember about water temperatures (and lake temperatures in
particular) Is that land heats and cools faster than water. This effect can be seen in the
Great Lakes. During the summer, the land heats faster than t1 e water, causing water
temperature gradients to increase toward land (i.e., the coolest part of a lake in summer is
that part farthest from the surrounding land). During the winter, the reverse Is true -

temperature gradients decrease towards land and the warmest part of the lake is that part
farthest from the shore.

V: 1 .1 -. 1"
" I ; ,
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APPROXIMATE SURVIVAL TIMES AND TEMPERATURE CONVERSIONS

Approximate Survival Times

Water Tsmperature Exhaustion or Expected
(C) Unconsciousness Survival Time

<0 <15 min <15- 45 min
0-5 15-30min 30-90min
5-10 30-60min I- 3hrs
10-15 1- 2 hrs - 6 hrs
15- 20 2 - 7 hrs 2 - 40 hrs
20-25 3 - 12 hrs 3 - Indef hrs

S> 25 Indef Indef

Water temperature can be used to estimate the approximate time a person in ordinary
clothes and life preserver may be expected to survive in the water. (Source: US Navy
Marine Climatic Atlas of the World Vol. III, Indian Ocean)

Temperature Conversions
(UC to OF)

;' i°C O C F °C F °C OF

- 12 10.4 - 1 30.2 10 50.0 21 69.8
- 11 12.2 0 32.0 11 1.8 22 71.6
- 10 14.0 1 33.8 12 53.6 23 73.4
- 9 15.8 2 35.6 13 55.4 24 75.2
- 8 17.6 3 37.4 14 57.2 25 77.0
- 7 19.4 4 39.2 15 59.0 26 78.8
- 6 21.2 5 41.0 16 60.8 27 80.6
- 5 23.0 6 42.8 17 62.6 28 82.4
- 4 24.8 7 44.6 18 64.4 29 84.2
- 3 26.6 8 46.4 19 66.2 30 86.0
- 2 28.4 9 48.2 20 68.0 31 87.8

0iJ

Ig

,.



L NORTH ATLANTIC

TEMPERATURE CHARTS

3



L pr.

C, to

Iii

____ W

CfC

IVC

-. - ------



r I

It-

4 CA

JAuJ

CAA

IV4

LrI.

0- - .



w Ww

0 LI0

r--j



[,_il 17TT i I TTT-

W W

4.
Cc U. W
m 0 W

w w >
3,:z

o
4;gw

>CKa- w z
X
4 w m

0
39

se
CL

cn

ONO

fA.A%

kk - 0_Q6 --- 
_0

m

w

LLi§ b=



LL

W 40

Lr-w
m0

LL.0

LLbLiI



UJZ

A LL.

W 0 -4

~.qw w-

4. 
a

0

LIU
%pro

4. . 4



0 6 0
wC

Ir

,.D

A _n

p - -



II



r 0 U

U) 0

0c

9w

0D



wxw

414

'S.L

_______________



KK

KjL

A 0 _u'

W~07

~~~~~C -Vb0.AA-



0--~

.9v



IW

(CU

~~~0 W~

ILl

b _ _ _ _ _ C

ID

I*led
4L

>- V

U)r



uij

UL.

Call



ww
w0

U)0

U.U

0)W

-, A - - - -- -



1 1 1 1 1 1 1 1 1 1 1 1 1 1 J i l l I I I I I I

U. W
0 5 w

w
wcl)

z%.0 ww U) >
zo

W

a. crw z
(n 4

39

crw

JL

w

LL

Act

w

All

Ld

I . A A 1 ., 1 , 1 , 1 ''1 A, A JAI

LD z -Pzj



LL

ILI-

CA9

CL

'I ___lop

C40

t -- t.~L -~ ~ - -,--- ~--.-~.~- - -- ~ -. ' - - - - -



z

0 1? U

4 Ito

ql0

4 _____C_

4L



W, w

fd w

9.01

I _v

z



CL

cn0

..... ... ... 0

0n
/wf

1 1 i



-eJ

- 0



W W

UAFie 0 0-%

w

U) ILI

w zLE ju )00U)
w co X

t jp A- 
0

V4

Of

IV

I I kA



viai

______ ___ *



zp

I T 1 1

- -__ S

dC(

L bJ



-04 0

w -7

p.J

LE .

pfcn

IV2

uj0

L2 -



000

CLL

I A I I I I I



94



k NN

IzI
MW w

p....
LL W



,03

*1j

00

'.t i l , ..



L I I II ,

44

'44



0 05

ww

IUJ

LL~

t co

c')

Li

S>

SP

0 . . 'F-



z

JAA

LLIL

000

LL, t .1



I I I I I I I I L l 1 1

6L

II

4 ;

*1L

cnI



wo w

00

LhJ5 w

ww~.im 0

w U) >

________________ ca x

a F_



I-&mI

-0

Cl)

6u

(09

I . . . I .



.4L

Ic

_______________________



NORTH PACIFIC
TEMPERATURE CHARTS

41



9F

00

0 
S

LL

9c



ClC

00

coo

0 Olk

C.)



wj

U) 17,0

~~o- 7 ullLI..0 ~ __ __L

~~c ~ ~ c -o

6wV

au
Ul co

L~&JJ W



00

0

0 50

wz w

2E, 4 0

0 Ix

1--t



w 0

0-0

00
coI

IL -



I-

AC

* _ _0



00

w w ot

0x

0

0

a LLJ 0 >i 
o



Lij -

II

ILI

o _ _ - b



LLJ 

z

LII

b7

w

F LLJ 

Lni

92 co

< 
w, ca x



Lia.jI I *1**li

_ C4

ww

LiF- w
9lol



-d

L

w

'1

w 0

(U,

0 1 -

0 0

b

II _ WI

9

N -

It.. 0

I..

0

0 P..V.

0

a:
-J

~*1
K



LL-

II
* uJ

Cl) 0

.4 LLI

0 c0

It

W 0

Ip -

Ir(Dt



rj LL W

00

(0(A

a. wJ

[ tl0l



UU

aa

ILJ

Li

oL-L



1.0

00

C r) rIl

LIJ V) A

ix6

ClI

-J) W&

ca X 7..



w

00

LCU

w0

w 0

00



I I FTT-T P I

o

o

o

000

L 0

11.11 1 i ~ i l 0I 1 1



'I. 0

i0

ww
00

iI-

b pJ

to Lo

* 01

0



FZ

U5

4o -. . . .. .

lb __

0 _

*1.0

S.r

I~ Z0

coF x



LLK L)T~
List

N 
0

* po

0lII - o



4 4p

0- 
T

LU4

0o w

iiki

I _______________________ 9'

_ _ _ _ __



7w

(0 0-

a~ .w

w 3

0- w 0

(if) (on

LJ M x



(n 0

IL
(/(n



LU 1 1. 1 , 13 ' 1 i l ,] ' -I II I I II I1 9 1 1 11 11

0-0

T0

ww

7-

0
0L



I I --T 4 1- -"IIII i i 1 1 11 1

w0

0a2-

Sl O

<U

(I0

Sg



coo

0



I0 i l 1 1f I II I

Lii

LU wj

0-

L4 0

LL0

U) wU~
St

0~~ o____

I0 L LLL L u li IIIIJ , I.........

2 b



00

0 U0

Iw

0

at,



II it I 1 1

0-0

ww

I.0

I.,.

wh

00 0

IL 0

b w



to-0

0 
..-..-.-. ~--.

c -

a (1)

ww
C-,

.......



Wi W

0 00

LUw

4w



r Cfrr-

00 10

ujK

_ _ __1



Lii

0-7-

LJ

o-9

A0

ILl

9~ >0 0 0 -j :

=



wL

C.

b

2pp



Ld 0

90 0

(U

ww

LU
m



UJIJ

0 IL

w n

I,-.-



INDIAN OCEAN
TEMPERATURE CHARTS

-4

79
4



fie2



IT T T - 1 1 ; 1 1 11 I I I i I f 1

~z~,cnb

~LLJ

U) 11
o



ww
cr~~- I 1- -1-1. II I II II TI I TI I I I I

Is.o

0-.

(AV,

Ali

* .SP

oLi



11TTI II
w

U,

'4.b

Nl

OD

0V-



w '

b ..

I) Ji l I I I0 1 1 1 1 1 1 1 1 ... . ...

till-

4D

I . 1 , 1



Il4111 11 T1 7 r -

0 u0 ..... ......

I~IL

4" - -----
00*r

(IO)

S2S
-U .Jill.- -Ill l- - . - . - .I

z4



I... w

LLa
'~co

(I)e

I T I I 1

'9-

4*OD

ia, ,1 k,1 i i ii1 1 1 i l ji I I IJ l 1 1 .



UllT

I 0

(0- 0

~SL7



fil b z b u ?, 11r'rrTTT11 Jm I IIIII

LU w

N2 p

1"n~

(11 O0-w '

UU

w IUIil 111111

A cb.~~~.....t... .t .L ..- t- . . a I A -



- Ln

00

-h '.LN1i il''li il I

-- . 4z



* w

*0 Cl0

ODb



I-,, c'

I c



LLI - J

Ct

E 0 1'

In _



w O

LiiJ

I,,

10

LIr



.6 w

ww

(U) -_J

I~ z,

00u

U)0

<Zm e

TO,

---- ~b



fil Iz n

w

bw

Iul

00

cl)

F.. 0

OD::

ro- o



L5 zc

JrJ

Cto



:.-k: /

LLI 1/
-

PIP,

N N I

LLshil



W z

JD

P ia,0c

obb

44

'V4



cn.

I-.6

NI I

... .. .....



il 11 1 1 1 i 1 II III

a*-0

ow

II

00

-JLo

b I



itrrr7T7

UJ W

00

n_

C,

ICID

(nI
---------



O4 0

Cl)b

C7~
wl

IIt

0

to.0



0 
Li

U. 
0

D

0 V



Lit OD
aC~w

I-I a0

Z1C 
5_____

A~ 
-L

00

z00



CL~

CCel

41

00

CID

CI/O

03 - -- - - - ---
7-

L'e4v



La -9
I- 4lf

LU 0

mw5

nrm, 1 >- --lo..

I a .

it NL 'lb

U.

0 

0

to,- -

.~d4

In

.... . ....



- rw- N

C0,6

it-- -. - -.- s.-



IIJ z 0
I ~ ~ ~ 6 I- FT1IIIII

w '.

wa

(0-W

_ b

- 8 b

. . . . . .... ....



CDII IJ II IIi
olW

uLL 01

L U

0.O

0

ftt .........



bzbuj

TIT. -- -- T1 -1111

(two

'-a

~iI I



10/

tb

OD)

c"I

. ......



00

w Nw

NOI

I- 413

,.cr.



CC

0 ~~ ~~~~ -. - - -- .. -- --- _- -... ....... -. .. .



o

1LLJ

4o - ....

cca

D I

SL



LAJ

K~~ ~ . -.........--

KW

cw~1

r02~JJ jL

I.N



SOUTH- ATLANTIC
TEMPERATURE CHARTS

4d

111



LUI

0

31:'
LLJ

-0IL

Ix
* L __

T il i_ 0ii l . 11 1 1 1 1 _



H-)

I_ I__ _ I_ I b

LLI

00

OF)

4l

*U

4j!



I Tz

ww

0

U

IN-

2L2

0k

ww

4*h

o -

o 05
Ne

.



I)to 1Tr~TTTilo

3 u

LLuJ

LiiY



LO
1-

LU

LU

L&J

LLU

b c9



w R
cr- b

00

UAA

(L -

K(
I.,.

cnI



z c

In

6 9p

a U.) 
-1

wEL
IL



z U)

0

* L (tIp

0p

NC

7 1 i ilLi ii iiLA I I i l A A



U

U

cnj

LLb

31 Li

W



.0 i-Tc 0T 2
A CI-

LL0

LUi

11)0
UXS



4V 0o z
fiIIT'F,-1 11 1 1

TTN

jI.

Iii

S2

01

LjLLJ

(10

LuL



.0 0 ( u0

III IN l l

(LJ b

I-

eiCf b_ _ _ _ --

e-'

00

LjL~w

a -b

ww

* 0



Luj

I-
LLJ~ 2

010

0 L

. .. _ . . . . . . . . . . . .



00 x n
"
F[4-----7I~,1 

'lT

LU 9 P
0

LL

9

I Iv



* LiU

chN

00

ugi

arVI
00

NL



1 1 [ i 1 1 1 1

Cn- _ _ _

r)N

L50

LiLi

D m

00

xv



LI-

LLJ,

LU 2

~tw

ww

z



* z U S

I f ill []r~ I 0I ) II I I~ 1 1 1 1 f l

5,CD

HUW

Li _ _ _ _

o _ _ _ _ _ _ _

IL

CD-0

I
-D 2 -1

i t . . .



W U)

CIDJ

D Sn

I..a.

I-

UUW

z

n c
Lnw

m -

2A/



_ I I I I I I I I I I I f i l I

ILL

ILO

400

C-o



0 -T

LI

LI
LLS

LL2

0n

UV)
4a

2k
N,0

I' i ' 1



c1ce

4 UU

IRI



LuI

a-

Uc'

LL.

0 0

LuU

0

LLLWJ. - -

LI-



0cJ 0'J

U-o

00



I IUfi l 1 1 1 1 i l1 1 i -rT

Lii
=)

_L 04_ _

1111111111, .. .... ... .... ..

.. .. .). .

LLW :

FLLLILLLLI > L L ' __ _ _

o 
Ni

_ n



Lii

La.
Hj

U

Il

____ Ol0

1=1

Cf) 4



00

0rT

LiiL
0

LU)

CC

LL V *1p.1 lil t



a.. 0qC
.0 Z C~) 2 *

LLI

fU TmnrrrrrrTT--rr r iri TJ

b dD



2 00V

LU

LLI

* * OW

U

lI-

UU

ii'9i
LUJ210



t z M' \T~r.r- -
-- fT- r= rr1-n---rTTn-T-I I I n-If1II? Irb

~LLJ

00

(4)

0 :1.

N L W

u ,L

L41



TrrT T -rrT-r m in ti l wi l wi l I I II IIII IIIIIIIIT K

LL
00

00

cW wlw

LU~cnct,
W~

WW
3b

'.4.

-4 . .. , * 4 a



I I I I I I I f

LL0

a. - f

04

LLL

toI

cm L0



LI-

w 2

0 00

cf)

LLLiW

LOb

00

**

9 zt



I-

CL

LL

ci)

Ui

w in

0



I-P

ni



Lu L0

CC,

LLw

Luj

OZI

UJU
S.

q 9t



SOUTH PACIFIC
TEMPERATURE CHARTS

15



OO

w

AW W

Li. -

_ _ _ b

00 C

w -
0

-0 0



w

UJ C9

*j w

(Do.

-0J z



II

CI)

0 CA

cr. r~

Iat l f I I I 4 1 1 * l ] 1 1 1 i l

k. I"



0777

W~ -J

ww

.4 04

7: L L

m i l i k l *O4A 1 1I1 1 1 1 1 1 1 1 A l I 1 1



co

ww

In.

ODI

0~ 0

euj

-0-



w- 

as -LK
La.J

____ w~

II

500

w UJw

LL

Le b b t



0J ILL W

F-
r -.

w W >

~ 0r. _ Iz

Ci)j

Ir I

73 0

ca- ww

UL

0 z b uD)



U-J

w

af 6

Cf.,

4 1-

Lll

9 __ _ _ 4 R



ww
U'p

'rw
wI

1-o- 

_ _ _ _I_ T- I

1 0 01
00

(o 0 __ _ _



C00

LU I

U--
0 S

L. z

Cf)

Crn

UOD

0 00

oL -oj

_L n

(nA



*0 J i l 1 1 1 1 1 11 1 1 1 1 i

LLI

j

T)L I

* Ijj

CL)

b LL-i



~~7M

-w-

CD CI-

* wr

Cl))

o> L

o -o
Cf) Il

in

CfC

39 30

I ILD

.2... . ..- (n j ~L L t L*U--J



wx

:) o wH
't w

I ~

..........

(D 4l
1;

o ___ - .-

(0



.3-

I

- I

(0

U K
~

d I

a.

K
W . -

I-. Ia "a S

W2
Ii

N

LU (a) KA

i.1~

b
i0

- _____-- .--------- *--- -. H
It~

o o .1o 0

_ ~1- I0
o __

__ -- -~ I,
= 1

lQa (0
+
c'J i 2

0
- a, It~

3.

a, 0

0
4~J..LL.U.L

~ _

- _ L±L.LIWL..LLI~

,1. L~tt~..t.:.~LnLAL..±k ~fl.r.. a, a... a. - a... a.-- - - -



1 1 1 1 1 1 1

LAJ

U
~z >

- 0

0

1. -1 - - 0



4V

w w

Lip . I-I- tIwU),
aozJfl

LLw

U,

*1i l I I 1 1 1 1 1 ,11 : 1 1 1 1 1 1



w -L



1 1 1 1 1 1 1 1 1 1 J l I

LLi

_ _ _ 
I ,

I-

z Lu N



w w

Li X

-d W

W V)

Ir z~
5 04

-9- --r-- , _ b

K. .. ..:

CL .. z

*W

0(

.p~jw w

Wa

oL~ u 0ule



Lud

u* b

w - -w

*0 z c



4 oil

0:N

w

w

(I)

LL00

0* o

LLLI

CA)

n o j

0 z b u



w w

-- W'

ww
w <.

L) >Ow

< 00 2-

4 10

4) 0 )4
d:%. W 0

__________ '\L~LLiL~1Ik I T 11 1

ED OD__ _ wh



1 1 1 i l J i l 1 1- -

rTT0 10'

wj
~c

200

00 w

r-j i l 11 11.1 . 1 li a l , II I i0



A U.
(I) LC

o TTTTTFF_

-. wA W

0~0
; LJl

L.

c~)U-



I7

ww

wK
wLA >owII-- K'

UJ :I-
Z,

_ _ _ _ _ _ _- I~J

5 o U

U.,

000

1.- z



LL I

ww

t3 K



wC 0

01c

D CDIh

i-

_ _ _ _ fj

~~Ir

.1 _ _

mC

LU0

ww



w

0 w

2.-

wq

000

o~C- W..-
Gia

LI...



(nI

J i l M l 111)1 1 11 1

o :

0.

I.I
____ ____ ____ ___ LLLiJAL L C)

. '. ' . ,w



4I
0 1 1 Jill Ji l II .~f~ l

Ld 0 0 W

w9 >
ILLLJ m Il0 p z1

0 0ll

0 (DO

t.0

b w b



w

UC) mow

L4'4

YE 0

Wp

LLi~n
ZU

______________ !a



I [A

so-~I- I
>, 

--

Wi li



;z 0

C)
ui0

LNJ UW0

U) W

0~~~~ WLU4Ji~~

-j *-LL~.4±. a. -- *



4 In

0 1 1 1 1 i l11 1 1 111 r 4 4 - - -

w
LL.

W w

0 Es)

ae w
W Cc <

LU-b I b

Lu-

4 0



ww

. I- \t IS

ED 
-

wL

a:D



w

WI'
WI

0 W

- - -

-~ -. - - -Ct -

0 0

IO

U~w w
___ ____ _ 0

LLW
OW Wa0

_ _ _ _ _ V-1 A i l1 1 11 1 0 11 1 1 1 . 1



GREAT LAKES
andU GREAT SALT LAKE

TEMPERATURE CHARTS

193



ow U)

'4 e.o 
0A

W m UJ

~LAJz

0

W ~

w 2 U)
'4w



w D

w
wI..U

LiJ

n t -<



ww
Cs>

0r

4w
41

0c



t4r)

cc

cr w w
ui L)<

cr- LL W
W ?D M (D wCl) A0- W

W
w 0 w

0 z 0
w a)

U. 0 W >0 cr Z
CO 0

-w 
ED

w
a. wzX 2 Cl)U) < w in0

to OD
CD

v ODOD

in Lr)
OD

OD UM

0
OD

OD
CD

Cl

(7) - t -!; V
OD CY

w

CY

W

U.



L~LiJ
cr.

ww

CCE)
vIj

CD.1Ii

4 CI)OD

rO
C~.9

ODp

LA

LL..

I',h



w~

w

ww
40

w W

3 0

w -

IL



w w

CL : LL 

o Lai

Ew
WN

ww

U) CU)

.to



U) C\j
q&

w w
cr
D

CD

ir w V)
a- w

ILD m Y.
w

w 
w

cn
t-

0
cr)

0
LL OD C/)

w
(1) OD

CD

w w C\j
C\j 0 a)
OD

OD v -00

v
CC) IID

OD
OD

OD
co

OD a

co

CD

ro

OD
cm 0

-X
0- 

IL

w

a C-i
cv, j

w
cr-CD !3



cm)n

~.01

w

N-

4 O,

ODc



ro

OD
otw w

L) X: LLJ OD

cr LL W
:D 0 w

w Fo cf) dr) WW
w irW w

0 z < 0oe - (j) w wL<L w > cr 00 ir z
CL 03D

W
<

5 >
OD 2 W jr 00- wz -w 2 (1) <

U) W im
N 0 cy
co

(NJ

OD
co

4T coCD

to OD
OD

(D
CD U)

CD co

CD

CD

N
a)- v
OD T4 9' 0

0 w

Cti



F--F

C,, c%)
Nw

ID-o-

CD,

CD,

44,

w J

a.



Cor)

-IW L
C -) .3 1 :



A 
N

W W -
4u 0= ~

~L<L 4 JCLCrLL.

LL 0

o w CC)

z~

2 _ _ _ _ _ _ _

A0



4 I

ILD 2



Is- 0WZ

w W

LC

w N 0
cm) Lu
40

6C

-Lul

Nc

cc~

OD U)



La 
Cj

M

w w
w
0- Cr LL W Cl)
7 :) 0 Ir
w (D w

w

w cr
W w

C-) 0 z 0
< ui co

LL 0 w cl) 
w

0 
>

0 Z5 U)

- 04W
<
>

F W jr

w a- LLJ Z
X M. (1) <

W IM 3: C\j
OD

C\j ME 0

rqr)
aD

CD

OD a:)

Lo C*j LOOD Co

C-i

9 CO

OD
OD

OD
a)

m
OD C\j 0

V

0- 0 w

Cki C\i

-
C:7 w0) 

cr



L42

CCID

(oco

00

9l



z I

DQ
ww

ww

"o _j

LLJ J
0 %-

CD
a, U

Li OD -

C44
w 0: 0



4~
LaJr U.

OaRUJW~ CT)

ir z 'io D .-
qw

Lira> W c4

CD

cic,
OD,

OD,

foI

fm a
b~co

CQ

foI



w

w 4w
0.

ww

P- 
L<L

a)i

< DmJ



Iw

cr.
zz

0 U

LU 04

II

C)

oo

CD.
CV

CM



La0 F

w c

0 Wi
<4
W Ix,

W _ _ _ _ _>_



w

C (U)

4..,

QD1

4C

w
I~



w (tw
LUo

cr- 4

cc _______

M g

w )Z,

0 L

4< -



WW
Wa 4 cnZo

CL LwC,,

UCD

Cl')
'Uz

ose w

w co



cr

w
ww

w w
0-

UCC

M ~w

zD z
w w C.)

CDN

OD O

C~CD

CCO



'4*

w U.

LCr ()

w W,

00

co

IL

zw
U0

I ~~~ I-l la _ _ _ _ _ _ _ _ _ _ _ _ _I>



----------

w 0)
T-

cr fl- I I I
D OD

10

w w w
La C) x P
CL LL

U- W OD
0 cr

W (n LF) W cr)
<c w

W W >
3.0 OD

z
0, .f) Lli w

L<L w > cr-
cr z0

OD

W
CL W Z

w x 2 cf) < -N
Cl) W im X: co

C\l 0
co

ro

re) 
co

co

OD 
cr)

OD 
CC'

OD U')
CL)

0
co

ose co

a)
CD

C\l 0
v

0- w
0

Cj C*j
14

Cp w

cr

0 C\l

0



cr

cr.J

IL
OD U)

cn

co

LI\

* ~ L. I *M'.~. A



ww

cr-j
w < -LfJ

2 m 0

ww

OD
0r

W*



Ile~

I- W W

ww

ww
IJ W W

AC

0 z* *



W co

wS

a., w

w

00

CD ClD

Mw O0

CD z
w C.

ci 0 a

OD) LO~

CC

CDw
CDJ

bo



UU

w LL
0 LL

om0)

100

Zl >

LL. 0

cc 0



a:)

Wa.

0 c)

w o-wW ) U)

t 02c

02

Do 0

02 0(1) I

0~ 0 co
00~~4

OD)



w

00

C14*

* v wJ

hal



WD z0

WI
(1) w

crW 4

Lu 4 0

LLLLOD
T. Z)

co

a. La

V0 cm

OD CO

co .

CI - - -- . -



a CANADIAN
LAKES and BAYS

TEMPERATURE CHARTS

23t



0

C7k~

a- z

o- ~> w

C/) 1

i :1

fI

(0 (0 I

Z e) 
c2

LU -



In 0 in

0 Wi

0
DL cD C

wd w m

U0 0 Z 0

10 V)0-
0- M

C0)

w 0

0 0) i

0)

0 0

In If) In
(0 ()

0)0

0) 0

to w

wl - -j

- w

w c _ _ _ _ _ R cj
LL (0 K

(0(0(



Sl

00

w 0

0~

Cw ui

CLl6

w-z
0)0

w

- 00

LOU

w

w

CD-



LU

0~0 09 w
(no-

cr 0

LL)

ah w 0

F- w z o-

U-Jz

Wo N
K, 1

w 0

ID 2

(0 ID
I I 0

0) - w
w c

w

W (0 w
- CD !

0

4-S ID10K
ID ID I



ww

C.)

w 0 z wI.-L

p LL
-0

w C

InI~

to r2



In 00

0 OD

Dw-
4 ,04

LLIL0 z

I-

w

U-

C,,j
00

ww
(/) It-

00

00

0 WD
Z t

400



00

w.
4 9

LLLJ to

w

CY (n1 C

'cI: K) 0)

0 a)

C/) K)

w N
a.

*z

*~

wl

'I-D

4V0



0) 0 K)

Lii ww

a:Z W

40 4 0
Chw

w

0 1w

K) CD

CD 0 0

U) 0 0

0 40
(0 W0

0-J

0 0
cDi >)

(r4 9

U) In



-~W 0

LL&

40 o

INI
w

cj) _ _ _ _ _ _ _ _ _ _ _ 0

Oh00



K, 0

LLJ LW

D- U-w

LL D

CLD

wj

(j) 00

C13 w

co

wwW C

0@ 0DK
CD CD



0 w

0

w -j

IV))
l0)

In In

TV -

*w 2 4

w 2 LU

KSO

_ _ _ _ _ (0in



w w

LLJW

Q- ww
wi w z
F- Z1

10 9w

0Do

U) 
c- 0

00

hi OD

U w

0 -0

0-

0 w
w LY C-4

0i

~ I&J=

w 14

W CD w

W
in) _ 9 0-


